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# INTRODUCTION =» DIMENSIONS (m/m) 


Developed for use in various kinds of transistor in- 

struments, radio, TV and consumer products. | 

@ High stability, accuracy and reliability. 

@ Low temperature coefficient and noise figure. 

@ Quality and reliability attained automative production 
line. 

@ Rigid control of raw materials. 

@ Meeting or exceeding the applicable requirements of 
EIA-RS-196-A JIS-C-6402, and IEC-115. 

@ Wide application to audio systems, digital and analog 
computerized system, high frequency systems, precision 
birdge instrumentations. 
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a SPECIFICATION 


ieee) Gea TE 6%) 
+2% Avg +2% Avg +2% Avg 
Resistance Temp <100 Kohm + 4% <100 Kohm + 4% <100 Kohm + 4% <100 Kohm + 6% 
Characteristics <  1Mohm+6% < 1.5 Mohm + 10% <  1Mohm+6% <  1Mohm+8% 


(At 25°C — 105°C) < 1.5 Mohm + 8% < 3.3 Mohm + 14% < 1.5 Mohm + 8% < 3.3 Mohm + 12% 
< 3.3 Mohm + 12% < 3.3 Mohm + 12% 
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=» HIGH FREQUENCY 
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=» TEMPERATURE COEFFICIENT 
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= RESIST ANCE DISTRIBUTION 
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» INTRODUCTION 


These highly stable precision and semi-precision 
metal film resistors are conformally protected 
against adverse environmental conditions by 
multiple epoxy coatings. These metal film 
resistors are suitable for all circuit applications, 
which especially require tighter tolerance 
and low temperature coefficient 


» CONSTRUCTION AND MATERIALS 


a) Ceramic core, high thermal conductivity 

b) Resistive Film, Vapor evaporated NiCr alloy 
film 

c) End cap and lead are electrically welded and 
the exclusive end-capping method does not 
provide catastrophic failures for long-term 
periods 

d) Insulative lacquer, light blue epoxy resin, 
solvent-proof 

e) Color code, per MIL & EIA Standards Per- 
manent, clear, and solvent-proof 

f) 60/40 solder plated electrolytic copper lead 
wire 


=» FEATURES 


1) Minitature, Replacements for composition, 
carbon film and wire wound resistors 

2) High Stability, accuracy and reliability 

3) Low current Noise 

4) Low Temperature cofficient 25PPM, 50PPM, 
100PPM. 

5) Meets requrements of MIL-R-22684B, 
10509F, 39017C DIN-44061 

6) Low cost 


POWER DERATING CURVE 


For resistor operated in ambient temperatures 
above 70°C, power rating must be derated in 
accordance with the curve below. 
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RESISTANCE TOLERANCE 


| 05% | E-96 (5 Band Color) 


= DIMENSIONS (m/m) 
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Working Voltage 


Max. Continuous 


Max. Short Time 
aanMin, <7 | Over Load Voltage 
511K 200V 400V 


Chi 
a 
[—mr-sos_| RINGO 
MRs0 10 iM 
[R100 0 
[R200 


_ ie a a ae 350V 700V 
RN65 1 ee iM 500V 1000V 
i | 500V 1000V 


under or over above resistance range are invited 


=» PERFORMANCE CHARACTERISTICS 


MAXIMUM PERCENT CHANGE MIL SPEC DIN SPED TOP-OHM SPEC 
IN RESISTANCE 


| 10509 [| 44061 | MR-12 | MR-25 | MR-50S | MR-50 | MR-100/MR-200 
paTINGwartace  L220° | chery | | o.1ew | 0.z6w | Os0w | 0.s0W 


at125°C | char(c) | | 0.100w | 0.125w | 0.33W 0.75W/1W 
VOLTAGE RATING MAX. | dcorrms | = | ——sd:*=Cs2.00 250V 300v | 350V 500V/750V 


104 


£028 | £0.20 
a 
Short Time Overload «| | f025 | —S——=*d| «0.20 | F028 | F028 
Terminal Strenath_——~SC=*SC) «d= 020~| +208 | #010 | #0.10 | #010 | #010 | +010 | 
Dielectric with Standing Voltage | (| #025 |__| #010 | #010 | #015 [#010] +010 | 
[Resistance to Soldering Heat | _(%)__| : 
insulation Resistance —Dry | (Ms) [108 | 

ion Re Cel 


104 
+0.50 


Moisture Resistance ——=SCi«dtSC) «dT = | a0 | #040 | +050 | Eo. 
cine tos | | t0s0 | +10 [410 [21.0 [#10 
£0.25 F010 | £0.10 
[Shelf Life—Per Yer +t | —— £0.10 £0.10 
Solderabilty 


=» DESCRIPTIONS =» FEATURES 


These Metal Oxide Resistors offer excellent performance ® Low cost, prompt delivery 

in applications where stability and uniformity of char- @ Excellent long-term stability 

acteristics are desired. They provide lower cost alternatives = Complete flameproof construction 

to Carbon Composition Resistors and General Purpose ® High surge/overload capability 

Metal Films. Metal Oxides also can replace many low m™ Wide resistance range: 0.522 to 240K 

power General Purpose wirewound applications. These ® Standard tolerance: +2%, +5% (consult factory for 1%) 
Metal Oxides meet overload tests in accordance with ® Coating and marking resist Trichlorethelyne, Freon, 
UL specification #1412 without producing a fire hazard. and other cleaning agents. 

These Metal Oxides withstand solvents test in accordance ® Improved stability, dissipation, TCR available. Consult 
with article Mil-Std-202E without producing mechanical factory. 


or electrical damage. 
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=» GENERAL SPECIFICATION 


DIMENSION (mm) POWER MAXIMUM MAXIMUM RESISTANCE RANGE 
Are RATING WORKING OVERLOAD 
VOLTAGE VOLTAGE 2%, 5%, 10% 


MOR 100 
MOR200 
MOR300 
MOR400 
| MORS5OO 

“MOR700 


= METAL OXIDE FILM RESISTORS (Nonflame) 


= 


TEST ITEM 


Resistance Temp. Coeff —30°C ~ 200°C 


a 2.5 times of rated voltage for 5 sec. 
Short Time eesed ‘| ACorDC 


Condition 


MOR-500 | MOR-700 


700V AC Trin 
70°C on-off cycle 1000 hrs. 


= DIMENSIONS (m/m) 


# SPECIFICATIONS 


MAX. OVERLOAD VOLTAGE 
TEMPERATURE COEFFICIENT 


SHORT TIME OVERLOAD 


LOAD LIFE 


TEMPERATURE CYCLING 
Using a 90° ‘‘V"’ shaped conductive block apply 100V minimum, 


DIELECTRIC STRENGTH 
increasing 100V/sec. for 5 sec 


HUMIDITY 350 hrs. at 40°C, 90 to 95% Rh AR =0.5% 


SOLDERABILITY Dipped in Sn/Pb (60/40) at 235°, 5 sec. 1.5mm from the body 95% of TESTED SURFAC COVERED 
VIBRATION By MIL STD. 202, 201A 


TERMINAL ROBUSTNESS Traction, applied 2.5 kg. for 10 sec. Bends, 2 bends 90°C applying NO VISIBLE DAMAGE 
load to terminals of 0.5 kg. Twist, 2 successive turns 180°, 6 mm 
from body. 


RESISTANCE TO SOLVENTS Trichlorethylene, TMC as the most aggressives for 60 sec. at NO VISIBLE DAMAGE 
boiling point. 


TEST METHOD 


LIMITS 


0.01 ohm max. 
—55°C to +155°C 


300Vdc 
600 Vdc 
(PPM/°C) 0 to — 100 PPM 
Apply 2.5 times the voltage rating for 5 sec NO VISIBLE DAMAGE 


1,000 hrs. at 70°C a direct voltage applied, cycles of 1.5 hrs. on AR = 0.5% 
and 0.5 hrs. off throughout test 


5 cycles of 30 min. duration at the extremes of temp. range, 
maximum and minimum, measurement of ohmic value 4 hrs. 
after completion of test 


AR = 0.5% 


1. The specification applied to CR-25 (1/4W) of Carbon Film Fixed Resistor and MR25 (1/4W) 
METAL Film Fixed Resistor adhesive the posteboare with adhesive tape. 
2. The type and dimensions as following picture & table. 
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Hole center to lead 3.85+0.7 Feed hole diameter |b, | ae 
6.35+1.0 Total Tape thicknes 0.7+0.2 


Remark: Po Cumulative pitch error 1mm/20 pitch. 
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, (Wire Wound Resistors 


a INTRODUCTION 

The wire would resistor is sealed with special nonflame 
cement in the ceramic package. 

Wind the resistance wire on ceramic core and end weld 
to terminal cap, thus, resistance value is correct and with 
better life proof in comparison with other methods. 
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a DIMENSION (m/m) 
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FEATURES: 


. Small dimension, excellent stability in high temperature, 
resistant to humidity and shock with economic price. 

2. Completely insulated character suitable for printed 

circuit board. 

3. Precise resistance value with better life proof. 

4. In high resistance value, the winding core will be replaced 

by Metal Oxide Film cutting core (MOR) 

5. Super heat dissipation; small linear temperature coef- 

ficient. 

6. Instant overload capability; low noise figure and without 

annual shift on resistance value. 
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[Type [ Dimension (mm) | Resistance 
Range (2) 
| sw | 10] 9 | 22/15 | 05~50K| 
iow [to [9 | aa [30 | ~s0K] 


fits 

== 

Mo} -9 [22 | 0.1 ~ 200 

i019 [35 | 0.1 ~300_| 300~ sox | 350v_ 
mio] 9 | 48 | 01~s00 | s00~ sox | s0ov 
ee ee 


*Notes: 1. Max Overload Voltage is 2 times of Max Working Voltage. 
2. Too low or too high ohmic value can be supplied only case by case. 
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[aw] 38] 13 | 9 [01-300 [330 — 47K _| 
[row [81] 13 | 9 | 01-620 ]620— 47K | 


WRCH 


Dimension (mm) Resistance Range (Q) Max Working 
| wrcHlat1 | Bt1/c#1.5|P+1/H+1/D+0.5 | P1 +0.2 | P2+0.2 Voltage 


2 


1. Max Overload Voltage is 2 times of Max Working Voltage. 
2. Too low or too high ohmic value can be supplied only case by case. 


WRCS 
marking pews 


Dimention (mm) 
[waes |t=15]Kt05[Me1] WRCS [MOR*WRCH| Volage 

[8 | 14 | 03~a00| s00~s0K | 350V 
[20 [27 | 03~s00| —s00~s0K | s00v 


TEMPERATURE RISE DERATING CURVE 
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Perrene | nad in Watts +mbient Temperature (°C) 


TEST ITEMS CONDITION 


HARACTERISTI 
Temp. Cycle ___————~«dY 30°C ~ BSCS cycles I 
[Load Life | 70°C on-off cycle 1000hrs. | 8% 


Moisture-proof Load Life 40°C 95% RH on-off cycle 50Ohrs. 
Incombustibility 16 times of rated wattage for 5 min. 


*Notes: 1. Max Overload Voltage is 2 times of Max Working Voltage. 
2. Too low or too high ohmic value can supplied only case by case. 
* 3. ""MOR+WRC” short time over load is 5 times of rated wattage for 5 sec. 


Resistance Range ({2) 
WRCU MOR+WRCU 


0.3~510; 100~27K 


iZ 


1. The specification applied to CR-25 (1/4W) of Carbon Film Fixed Resistor and MR25 (1/4W) 
METAL Film Fixed Resistor adhesive the posteboare with adhesive tape. 


2. The type and dimensions as fol 
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DIMENSION (mm) 


D 


0.6+0.05 Hold down tape position 
Height of component from 
tape center 
12203 Lead-wire clinch height 
3.85+0.7 Component height 
5+0.8 Lead-wire protrusion 
—0.2 
Feed hole diameter 
i802 hy Total tape thickness 
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= PACKING : 


CR-12 MR-12 2000 pcs in 1 Box 
200 inPEB 
Pp CR25 0 MR25 pcs in PE Bag hooo ne eee 
CR-33 


1000 pcs in 1 Box 
CR-50S MR-50S 2000 pcs in 1 Box 5000 pcs in 1 Reel 


CR-50 MR-50 3000 in 1 Reel 
1000 pcs in 1 Box ads! ‘ 


- 100 pcs in PE Bag - 
CR-100 | MR-100 ; 1000 pcs in 1 Reel , 
1000 pcs in 1 Box - - Not Applicable 
CR-200 , 500 pcs in 1 Box 1000 pcs in 1 Reel 


a. 50 pcs in PE Bag 
MOR-100 ‘ ; 
MOR-200 b. 100 pcs in PE Bag 1000 pcs in 1 Reel 


1000 pcs in 1 Box 
OVER 
MOR300 


=» CONFIGURATION OF PREFORMED LEADS (dimensions in mm) 
U Form F Form bs" a 


5000 pcs in 1 Reel 50 pcs in 1 Board Card 


1000 pcs in 1 Box 


1000 pcs in 1 Box 


1 
Not Applicable 


10+0.5 12.5+05 15+05 
Lt | CE BE Sn CES) 


Inquiries on Preform Variations to meet your Specific Requirements 
are invited. 


#» REELED DIMENSIONS in mm =» TYPE TYPE DIMENSIONS 


flange 


Unit: mm 


resistor 


min 30 cm leader at 
beginning and end bandolier 


MAX 
0.8 


MAX | ay 
MAX 


MAX 
0.8 12. | 641 


5 
MIN | MAX | MAX | 2, 


= COLOR CODE 


————1st Band (1st FIGURE) 


E-12 E-24 Series 
(42%, +5%) 
2nd Band (2nd FIGURE) 


4th Band (TOLERANCE) 


3rd Band (MULTIPLIER) 


E-96 Series 1st Band (1st FIGURE) 


(+ 1%) 2nd Band (2nd FIGURE) 


5th Band (TOLERANCE) 
4th Band (MULTIPLIER) 


3rd Band (3rd FIGURE) 


= STANDARD RESIST ANCE DECADE VALUES (E-24, E-96 series and associate tolerance) 


scum wa 47 
ec leasoline arian 
Reisman ecu zz 
pss | 62 [es | 
| [200 [205 [2.10 [216 [221 | 226 | 232 | 
2.37 2.43 2.49 P2{3}5) 2.61 2.67 2.74 2.80 2.87 2.94 3.01 3.09 
E-96 +1% 


ac_[ ars [esr [490 [ea | 520 | 5.6 [5.0 | 
P7a7| 806 | 225 | 045 | a6 | 807 [909 | 931 | 953 | 976 | 


P.O. BOX 114 HSIN CHUANG TAIPEI! 242. TAIWAN, R.O.C 
TELEX: 21185 HWCHY TEL: /52435/~9 


TOPOHM INC. 


P.O. BOX.114. HSIN CHUANG TAIPEI 242. TAIWAN; R-O.C: 


TAIPEI OFFICE: 


ROOM 614 6F-1, NO. 15, FU HSING N ROAD. TAIPEI. TAIW/AN, R.O.C. 
TELEX: 21185 HWCHY 


DEL? (@ 
INC. 


3303 Harbor Blvd. e Suite G-5 


NO. . Costa Mesa, CA 92626 |, TAIPEI] TAIW/AN R.O.C. 
TEL: Telex 295570 RFEL UR 
(714) 662-7464 
TAINA. FAX (714) 662-7471 WATS: (800) 523-1094 
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TEL: (066) 984943 


(EX 


